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Dear Sir: 

Please enter the following preliminary amendment into the above-referenced 
application. 



Please insert the attached abstract into the application as the last page thereof. 



Please amend claims 1-9 as follows. A clean copy of the amended claims is 
included below. A marked up copy of the entire claim set is included in Appendix A. 



1. (AMENDED) A method for recovering a database provided with disk 



back-up, the method comprising the steps of 

- maintaining in a central memory a database comprising a first generation 
and at least one mature generation, said generations containing memory cells in which 
data and additionally pointers constituting references between memory cells are 
stored, 
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- in the area of mature generations in the central memory, maintaining 
generation-specific remembered sets, in which the addresses of the pointers pointing 
to each generation in question are listed, 

- allocating memory for the use of an application from the area of the first 
generation in the central memory, 

- in the area of the first generation, periodically collecting live memory cells 
as a new mature generation into the central memory into the area of mature 
generations, 

- performing garbage collection generationally in the area of mature 
generations, whereby in connection with the collection a remembered set is examined 
and live memory cells are copied in the order indicated by the remembered set into a 
temporally more recent mature generation, 

- storing the mature generation after the garbage collection in a separate 
disk memory, 

- as the garbage collection proceeds, making changes, in the area of 
mature generations, to the references between generations in a generation that has 
already been stored in disk memory, 

wherein 

making at least some of said changes in the central memory only, 
maintaining in the disk memory, in addition to the most current version (D') 
of the mature generation stored on disk, the previous version (D) stored on disk, and 

performing recovery by means of said versions (a) by reconstructing the 
remembered set of said previous version stored on disk, said remembered set 
indicating the pointers referring to the generation in question, and (b) by changing the 
pointers indicated by the remembered set to refer to the memory cells of said most 
current version. 

2. (AMENDED) A method as claimed in claim 1, wherein connection with 
the recovery 

an auxiliary pointer (PT) is set to point to the first memory cell of said most 
current version (D'), 

the remembered set is examined in the same order as in garbage 
collection, wherein (i) when in connection with examining the remembered set a given 
memory cell in said previous version (D) is accessed for the first time, a pointer is 
constructed to point from the memory location corresponding to said memory cell to 
the memory cell pointed to by the auxiliary pointer, the pointer indicated by the 
remembered set is changed to point to the memory cell pointed to by the auxiliary 



pointer, and the auxiliary pointer is moved one memory cell fon/vard in said most 
current version, and (ii) when in connection with examining the remembered set a 
given memory cell is again accessed, the value of the pointer already located at the 
memory location corresponding to said memory cell is given to the pointer indicated by 
the remembered set and the moving of the auxiliary pointer is omitted, and 

all memory cells in the collected generation (D') are examined and 
remembered sets of older uncollected generations are updated. 

3. (AMENDED) A method as claimed in claim 2, wherein when in 
connection with examining a remembered set a given memory cell in said previous 
version (D) is accessed for the first time, said pointer is written directly into said 
memory cell, as a result of which it points from said memory cell to the memory cell 
pointed to by the auxiliary pointer, wherein when in connection with examining the 
remembered set a given memory cell is again accessed, the value of the pointer 
already located in said memory cell is given to the pointer indicated by the 
remembered set. 

4. (AMENDED) A method as claimed in claim 1, wherein remembered sets 
are stored in the central memory in connection with uncollected generations only. 

5. (AMENDED) A method as claimed in claim 4, wherein when it is found in 
connection with the collection of any generation that a collected memory cell contains 
a pointer to a memory cell in a generation that has been marked for collection, the 
address of said pointer is added to the remembered set of said generation. 

6. (AMENDED) A method as claimed in claim 1, wherein garbage collection 
in the area of mature generations is performed starting from younger generations 
toward older generations, 

7. (AMENDED) A method as claimed in claim 6, wherein in collecting a 
mature generation 

a new version of the generation is allocated into the area of mature 
generations, 

the remembered set of the generation to be collected is examined in such a 
way that the memory cells pointed to by the pointers indicated by the remembered set 
are copied into said new version in the order of examining the remembered set, and 

the root block of the memory is examined in such a way that the memory 
cells to which the root block has pointers are copied into said new version. 

8. (AMENDED) A method as claimed in claim 7, wherein when it is found in 
connection with the collection of a mature generation that a copied memory cell 



contains a pointer to a memory cell in a generation marked for collection, the address 
of said pointer is added to the remembered set of said generation. 

9. (AMENDED) A method as claimed in claim 8, wherein during garbage 
collection, two generations are combined into one generation if their combined size is 
smaller than a specific predetermined limit. 

REMARKS 

The above preliminary amendment is made to insert an abstract page into the 
application and to amend claims 1-9 

Applicant respectfully requests that this preliminary amendment be entered into 
the record prior to calculation of the filing fee and prior to examination and 
consideration of the above-identified application. 

If a telephone conference would be helpful in resolving any issues concerning 
this communication, please contact Applicant's attorney of record, Michael B. Lasky at , 
952-912-0527. 

Respectfully submitted, 

Altera Law Group, LLC 

6500 City West ^rkway - Suite 100 
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Appendix A 
Marked Up Version of Entire Claim Set 

1. (AMENDED) A method for recovering a database provided with disk 
back-up, the method comprising the steps of 

- maintaining in a central memory a database comprising a first generation 
and at least one mature generation, said generations containing memory cells in which 
data and additionally pointers constituting references between memory cells are 
stored, 

- in the area of mature generations in the central memory, maintaining 
generation-specific remembered sets, in which the addresses of the pointers pointing 
to each generation in question are listed, 

- allocating memory for the use of an application from the area of the first 
generation in the central memory, 

- in the area of the first generation, periodically collecting live memory cells 
as a new mature generation into the central memory into the area of mature 
generations, 

- performing garbage coilection generationally in the area of mature 
generations, whereby in connection with the collection a remembered set is examined 
and live memory cells are copied in the order indicated by the remembered set into a 
temporally more recent mature generation, 

- storing the mature generation after the garbage collection in a separate 
disk memory, 

- as the garbage collection proceeds, making changes, in the area of 
mature generations, to the references between generations in a generation that has 
already been stored in disk memory, 

[characterized by] wherein 

making at least some of said changes in the central memory only, 
maintaining in the disk memory, in addition to the most current version (D') 
of the mature generation stored on disk, the previous version (D) stored on disk, and 

performing recovery by means of said versions (a) by reconstructing the 
remembered set of said previous version stored on disk, said remembered set 
indicating the pointers referring to the generation in question, and (b) by changing the 
pointers indicated by the remembered set to refer to the memory cells of said most 
current version. 



2. (AMENDED) A method as claimed in claim 1, [characterized in 
that in] wherein connection with the recovery 

an auxiliary pointer (PT) is set to point to the first memory cell of said most 
current version (□'), 

the remembered set is examined in the same order as in garbage 
collection, wherein (i) when in connection with examining the remembered set a given 
memory cell in said previous version (D) is accessed for the first time, a pointer is 
constructed to point from the memory location corresponding to said memory cell to 
the memory cell pointed to by the auxiliary pointer, the pointer indicated by the 
remembered set is changed to point to the memory cell pointed to by the auxiliary 
pointer, and the auxiliary pointer is moved one memory cell fonrt/ard in said most 
current version, and (ii) when in connection with examining the remembered set a 
given memory cell is again accessed, the value of the pointer already located at the 
memory location corresponding to said memory cell is given to the pointer indicated by 
the remembered set and the moving of the auxiliary pointer is omitted, and 

all memory cells in the collected generation (□') are examined and 
remembered sets of older uncollected generations are updated. 

3. (AMENDED) A method as claimed in claim 2, [characterized in 
that] wherein when in connection with examining a remembered set a given memory 
cell in said previous version (D) is accessed for the first time, said pointer is written 
directly into said memory cell, as a result of which it points from said memory cell to 
the memory cell pointed to by the auxiliary pointer, wherein when in connection with 
examining the remembered set a given memory cell is again accessed, the value of 
the pointer already located in said memory cell is given to the pointer indicated by the 
remembered set. 

4. (AMENDED) A method as claimed in claim 1, [characterized in 
that] wherein remembered sets are stored in the central memory in connection with 
uncollected generations only. 

5. (AMENDED) A method as claimed in claim 4, [characterized in 
that] wherein when it is found in connection with the collection of any generation that a 
collected memory cell contains a pointer to a memory cell in a generation that has 
been marked for collection, the address of said pointer is added to the remembered 
set of said generation. 

6. (AMENDED) A method as claimed in claim 1, [characterized in 
that] wherein garbage collection in the area of mature generations is performed 
starting from younger generations toward older generations. 



7. (AMENDED) A method as claimed in claim 6, [characterized in 
that] wherein in collecting a mature generation 

a new version of the generation is allocated into the area of mature 
generations, 

the remembered set of the generation to be collected is examined in such a 
way that the memory cells pointed to by the pointers indicated by the remembefed set 
are copied into said new version in the order of examining the remembered set, and 

the root block of the memory is examined in such a way that the memory 
cells to which the root block has pointers are copied into said new version. 

8. (AMENDED) A method as claimed in claim 7, [characterized in 
that] wherein w hen it is found in connection with the collection of a mature generation 
that a copied memory cell contains a pointer to a memory cell in a generation marked 
for collection, the address of said pointer is added to the remembered set of said 
generation. 

9. (AMENDED) A method as claimed in claim 8, [characterized in 
that] wherein during garbage collection, two generations are combined into one 
generation if their combined size is smaller than a specific predetermined limit. 



